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124-58-6-6330 
Translation from: Referativnyy zhurnal, Mekhanika, 1958, Nr 6, p7 (i'SSR) 


AUTHOR: Pugachev, V.S, 
ee pen J : : ; 
TITLE; The General Theory of Random Functions and its Application to 
the Theory of Automatic Control (Obshchaya teoriya sluchaynykh 
tunktsiy i yeye primeneniye v teorii avtomaticheskogo reguliro- 
Vaniya) 


PERIODICAL: Tr. 2-go Vses. soveshchaniya po teorii avtomaticheskcgo 
regulircvaniya. Vol 2, Moscow-Leningrad Izd-vo AN SSSR, 
1955, pp 403-424 


ABSTRACT: This survey, founded mainly on material from previous 
Writings of the authar (Izv. AN SSSR. Ser. matem. . 1953, Vo! 
17, Nr 5, pp 401-420, et al.), touches upon many of the points 
covered in his subsequent monograph (Teoriya sluchaynykh 
funktsiy i yeye primeneniye k zadacham avtomaticheskogo uprav- 
leniya [Theory of Random Functions and its Application to the 
Problems of Automatic Control ]- Moscow, Gostekhizdat, 1957), 
The survey contains the following sections: 1) the moments of 
random functions (determination and characteristic Properties 

Card 1/3 of the moments of different orders, the steady state in the 
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124-58-6-6330 
The General Theory of Random Functions and its Application (cont. } 


narrow and broad sense); 2) the theory of canonical expansions of random 
functions (the different forms of canonical expansions, including spectrum 
analysis in the case of stationary functions); 3) vectorial random functions 
(determination and canonical expansion of such functions), 4) the theory of 
the linear transformations of random functions (formulae for their moments, 
also canonical expansions of a random function obtained from an initial ran- 
dom function with known moments and known canonical expansions by means 
of a linear transformation); 5) the theory of nonlinear transformations of 
random functions (data concerning the moments and canonical expansions of 
a random function obtained with the aid of a nonlinear transformation); 

6) a statistical investigation of random systems (application of the theory of 
linear transformations of random functions to the linear transformations 
achieved with linear automatic-control systems), 7) approximate statistical 
investigation of nonlinear systems by means of the linearization method 
(application of the method of canonical expansions to systems described by 
nonlinear equations, with subsequent linearization) 8) a statistical inves- 
tigation of nonlinear systems (application of the methods of Section 5 to 
nonlinear automatic-control systems) 9) design-engineering problems in 
automatic-control system design (a short survey of the work that has been 
dene in this field) 10) outlook for the development of statistical methods in 
Card 2/3 
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124-58-6-6330 
The General Theory a: Rardom Functions and its Application (cen. ) 


the theory of automatic control (an enumeration of problems requiring further 
development). Bibliography: 17 references 


A.M. Yaglem 
- Control systems-—Automation 


2, Random functions~-Theory 
fathematics~-Applications 
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PUGACHEV, V, (Prof-Eng. D Major General) and NARISOV, V, (Lecturer,Bach, Tech, Sei, ,Engr.) 


"Guided Missiles," Krasnaya Avezda, later reprinted in Skrzydlata Polska 
(Winged Poland), No.17, pp 3 and 9, 1955 


Translation of an extensive summary D 311976, 1 Sep 55 


The authors describe various kinds of guided missiles, but fail to 
supply any details or data, Anti-aircraft guided missiles are immrts briefly mentioned 
and there is no word about two-stage missiles or air-bo-air missiles. No particular 
missile is specified except the B-61 "Matador". 
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ees Call WR: AF 1108825 
Transactions of the Third All-union Mathematical Congress, Moscow, Jun-Jul "56, 
Trudy ‘56, V. 1, Sect. Rpts., Izdatel'stvo AN SSSR, Moscow, 1956, 237 pp. 


Pugachev, V. 5S. (Moscow). On the Transformation of 
Entropy of Random Function During the Linear Transformation 
of Random Functions. 
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. (Frof.) 


"Condition and Protlems of Development of Sandom Functions and Probability Methods 
of the Theory of Automatic Control," 


paper read at the Session of the Acad, Sci, USSR,on Scientific Yroblems of Automatic 
Production, 15-20 October 1956. 
Avtomatika i telemekhanika, No. 2, p. 182-192, 1957. 
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"Tnstalletion and Methods of Applicstion of Guided Missiles," from the book, 
Modern Military Technclogy, 1956, pege 26 


Translation LLLnses 
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USSR/Generai Section 


Abs Jour 


Author 
Inst 
Title 


Orig Pub 


Abstract 


Referat Zhur - Fizika, No 5, 1957, No 10784 


PUgachev,V.S. 
Not given 

Application cf Canonical Expansions of Random Functions 
to the Determination of the Optimum Linear System. 


Avtomatika i Telemekhanika, 1956, 17, No 6, 485=499 


The author treats a generalization of the theory of canoni- 
cal expansion of random functions, previously developed by 
him, and the application of the theory of canonical expan- 
sions for the finding of a general solution of an equation 
that determines an optimum linear dynamic system, using the 
condition of minimum rms error. 
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PUGACHEV, V.S. (Moskva) 
Possible eeneral solution for problems on determining optimum 


dynamical systems. Avtom. i. telen. 17 no.7:5852589 Jl ia eee, 


(Mathematical physics) (Mechanica, Analytic) 
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Call Nr: QA273.P83 
Pugachev, V.S. 


Theory of Random Functions and Its Application to the 
Problems of Automatic Control. (Teoriya sluchaynykh 
funktsiy 1 yeye primenentye k zadacham avtomaticheskogo 
fosevientya) 


PUB. DATA: Gosudarstvennoye izdatel'stvo tekhniko~teoreticheskoy 
literatury, Moscow, 1957, 659 pp., 8000 copies 


ORIG. AGENCY: None given 


EDITOR: 8obolev, O. K.3 Tech. Ed.: Gavrilov, Ss. S. 


PURPOSE: The book is intended for scientists and engineers deal- 
ing with automatic controls and with the automatization 
of various branches of production. 


The monograph is a systematic presentation of the applied 
theory of random functions and of probability methods of 
the theory of automatic control. The author thanks 
Andreyev, N.I., Merkulova, Ye.P., Sedov, V.D., Sobolev,0.K. 
and Pugacheva, I.V. The book deals with Russian 
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Theory of Random Functions and Its Application to the Problems 


contributions. There are 56 references, 44 of which 


TABLE OF CONTENTS 


Foreword 


Ch. 1. Probability of Events and the Properties of 
of. Probability. 


Random phenomena. Subject of the theory of 
probabilities. 
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are USSR, 
7 English, 2 German, 1 Prench, and 2 translations into Russian. 


9-14 


15 


15 


Experimental foundations of the theory of probabilities, 
19-202 


Frequency and probability of events. 


Addition thecrem of frequencies. Principle of addition 


law of probabili ty. 
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103-7-3/u 

AUTEOR DOSTUPOV, B.G., PUGACHEV, V.S._.(ioacow) 

TITLE The Equation to Define a Probability Distribution, of the Inteyral of a 
System of Ordinary Differential Equation with Random Parameters 
(Uravneniye, opredelyayushcheye zakon raspredeleniya integrala sistemy 
obyknovennykh differenteial'nykh uravneniy, Russian) 

PERIODICAL Avtomatika 1 Telemekhanika, 1957, Vol 18, Nr 7, pp 620 ~ 630 (U.S.S.R.) 


ARSTRACT A general equation is derived, which determines the probability dens‘ty 
of the integral of ordinary differential equations which contain random 
parameters, A possible method for an approximated integration of this 
equation is shown. This method is useful for computation on calculating 
machines, After determination of the integral-distribution law, all ne- 
cessary integral moments, and especially their mathematical expectation 
as well as the correlation matrix can be determined according to the 
ordinary formulae of the probability theory. The method given here ma 
algo be applied for differential equations which contain random functions 
For this purpose all random functions contained in the equations are to 
be approximated by finite sections cf the canonical disintegration. The 
method is applicable to any system of ordinary differential equations 
under the following condition, - all functions containd in the equations 
are steady with respect to unknown functions and occasionally have steady 
derivations towards all unknown functions. In consideration of the con-~ 

Card 1/2 plication of the necessary computations, the method given here at present 
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The Equation to Define a Probability Distribution, of the Integral of a 
System of Ordinary Differential Equations with Random Parameters 


ie mainly of theoretical value ag a means of a possible 
of a statistical analysis 


for working out new methods 


initial pcint 
of non-linear 


systems. (With 15 Slavic references), 


ASSOCIATION Not given — 
PRESENTED BY 

SUBMITTED 202901956 
AVAILABLE Library of Congress 
Card 2/2 
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Pugachev, V. S,, (Moscow) 103-11-3/10 


A Canonical Representation of Random Functions by Integrals 

and their Application for the Determination of Optimum Linear 
Systems (Integral'nyye kanonicheskiye predstavleniya sluchaynykh 
funktsiy i ikh primeneniye k opredeleniyu optimal'nykh lineynykh 
sistem). , 


Avtomatika i Telemekhanika, 1957, Vol. 18, Nr 11, pp. 971-984 
(USSR) 


The problem of the canonical representation of random functions 
consists in finding the expression of any random function of the 
simplest type, viz. a random function the values of which at 
different argument-values are not in correlation with one another. 
This random function with a mathematical zero-expectation and 
values which are not in correlation is called "white noise" 
irrespective of the nature of its argument. The theory of the 
canonical representation of random functions by integrals and 
their application for the determination of optimum linear oper= 
ators is here dealt with. A formula for the function of the weight 
of an optimum one-dimensional linear system is derived for the 
case of an infinite observation integral (infinite system 
memory), where the observed random function is a result of the 
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‘A Tancnical Representation of Random Functions by Integrals 103-11-3/10 
i their Application for the Determination of Optimum Linear Systems. 


passage of the "white noise" through a certain linear systen. 
In special cases the well-known formulae by N. Wiener (New York 
1949) and R. C. Booton (Proc.IRE, Vol. 4o, Nr 8, 1952) are ob- 
tained from the formula mentioned here. There are 6 Slavic 
references. 


SUBLITIED ; March 11, 1957 


AVATLABLE: Library; of Congress 
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"New Methods cf Detecting and Reprcducing Signals in the Presence c 
Interferences." 


scientific report presented at the Plenary Meeting of the Nepartmnet cf Sa 
Engineering Sciences, Acad. Sci. USSR, 16-17 June 1956. een 
(Vest. AN SSSR, 195%, No. &, pp. 57-68) sae; 
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AUTHOR : 


TITLE: 
PERIODICAL; 


ABSTRACT: 


Card 1/2 


Pugachev, V.S. (Moscow) 103-19-6-2/13 


eon ores the Optimum System According to Any Criterion 


(Opredeleniye optinel'noy sistemy po proizvol'nomu kriteriyu) 


Avtomatika i telemeknanika, 1958, Vol 19. Nr 6, 
pep 519 - 539 (USSR) 


The present paper gives a method for determining the optinum 
operstor A according to eny criterion of the Bayes type (or 

a conditional Bayes criterion) according to formula (1) for 

the case where the observed accidental function Z and the signal 
W to be reproduced are expressed by the formulae (3) and (4). 

In this connection it is assumed that the accidental vector- 
~function{ x(t), ¥(s)| is normally distributed and statistically 
independent of the accidental vector (Ujseee, Uy). On that 


occasion it can be assumed without loss of generality, that the 
mathematical expectations of the accidental functions X and Y 
identically equal zero (References 1,2). The arguments t end s of 
the accidental functions are assumed as any scalar or vector 
variables which may in special cases possess several discreet 
components. Therefore the theory here given may be applied to 
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Determination of the Optimum Systen According to Any 103-19~6-2/13 
Criterion 


scalar as well as to vector functions. In order to be able to 
use them in vector functions, it is sufficient to consider 

the component of every vector function as a scalar function of 
its arguments and the number. In this manner the method here 
given may be used for determining the optinum systen in unidi- 
mensional as well as ir multidimensional systems. As formula (5) 
shows it is sufficient for the solution of tne problem posed to 
find a certain operator. A which guarantees the minimum of the 
conditional mathematical expectation of the function r with re~ 
gard to the observed accidental function Z for every possible 
realization of the accidental function % (except some realiza- 
tions with a zero-sun of the probability of occurrence)... 
formula(6). The problem posed nere is solved in a general forn 
according to the method of the canonical decomposition of acci- 
dental functions. This method yields a sufficiently simple 
algorithm for finding the optimum operator, There are 6 references, 
5 of which are Soviet. 


SUBMITTED; December 16, 1957 
Card 2/2 1. Servomechanisms--Mathematical analysis 
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PUGACHEV, V.S. (Moskva) 


Solution of the basic integral equation of the statistic theory 

of optimum systems in the finite form. Prikl, mat. i mekh. 23 

no»l:3-14 Ja-F '59, (MIRA 12:2) 
(Integral equations) 
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PUGACHEV, V.S. (Moskva) 


Method for determining eigenvalues and eigenfunctions for 4 certain 
class of linear integral equations. Prikl. mt. i mekh. aye 
527533 My-Je '59. as : 
(Integral equations) (Bigenvalues) (Bigenfunctions 
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sack 1 bOUK _..PLOLTATION SOV/ 4478 


Pugachey, Viet’) Se 


Pugachev, Vladimir Semenovich 


Teoriya gluchaynykh funktsly i yeye primeneniye k zadacham avtomaticheskogo 

upravleniya (Theory of Random Functions and Its Application to Problems of 

Automatic Control) 2nd ed., rev. and enl. Moscow, Fizmatgiz, 1960. 883 pe 
10,150 copies printed. 


34.2 O.K. Sobolev; Tech. Edo: N.Ya- Murashove. 


~opqsE: This book is {intended for scientists and engineers working in the field 
> gutomatic control and automation of production in various branches of en- 
gineering. It may also be useful to specialists in radio engineering and other 


technical fields involving problems of transformation of signals which contain 
useful information as well as noise or interference. 


COVERAGE: The book systematically presents the applied theory of random functions 
and also stochastic methods of the theory of automatic control (statistical dy- 
namics of automatic control systems) « After a brief treatment of the basis of 
the law of probability, the fundemental concepts of the theory of random functions 
are considered. A presentation of the general theory of linear systems is given, 
Methods for investigating the exactness of linear and nonlinear systems are con- 


Gard +46 
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PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Bnergetika i avtomatika, 1960,Nr 2, pp 83-97 (USSR) 


ABSTRACT: This paper was presented on January 10, 1959 at the 
Seminar on Probability Methods in the Theory of Automatic 
Control at the Institute of Automation and Remote Control 
Academy of Sciences USSR. The method was also described 
in a paper presented at the Second Prague conference on 
the theory of information, statistical solutions and 
random processes, A method is presented for 
determining the optimum system from the general Bayes' 
criterion when the observed function and the signal to be 
detected or reproduced depend on a finite-dimensional 
random vector U with additive noise, with distribution 
normal and independent of the vector U. In certain cases 


Card the vector U has an infinite (denumerable) set of 
1/ & components. A special case is the previously published 
(Ref 1) method for linear dependence of the observed ue 
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Bayes' Criterion 
function on the vector U. The method is also applicable 
to cases where the observed function may be reduced to the 
sum of a certain function of the vector U and the 
independent normally distributed noise by a non-linear 
transformation independent of the vector U. 
1. Statement of the problem. The general problem of 
determining optimal systems intended for detectiongand 
reproduction of signals in the presence of noise may be 
formulated as follows. From the results of observation of 
the random function Z(t) ina certain region T of the 
measured argument, t, it is necessary to find the best 
estimate in a certain sense Ws) of the signal W (s), 
statistically related to Z(t). The theory presented 
here is applicable to the most general case when the 
arguments t and s are arbitrary scalar or vector 
variables (or even elements of an arbitrary abstract 
space). Aside from problems of automation and electronics 
the method is applicable to analogous problems in other 
fields of science and engineering, for example weather 
prediction, detection and investigation of earthquakes on 
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a background of continuous oscillation of the earth's 
surface, determination of orbits of artificial satellites 
and cosmic rockets from results of observation, etc. 
In particular the theory gives the possibility of q 
finding optimal multi-dimensional automatic systems _ 
having an arbitrary number of inputs and outputs. The 
region T of observation may be a discrete set (discrete 
system) interval or set of non-overlapping intervals. 
The following conditions are assumed in the method 
described for determining an optimal system from an 
arbitrary Bayes' criterion of the form of Eq (1.3): 
(a) the vector U is a finite-dimensional random vector 
with known probability density f (u). (b) the vector 
random function X(t), Y¥(s) has a normal distribution 
and is independent of the vector U. (c) For each 
realisation 2 of the observed function Z there exists 
such a function Ws) that for an arbitrary function 
W(s) the inequality (1.4) is satisfied where M(K\zJ is 
the conditional mathematical expectation of the quantity 
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X for the given realisation z of the random function 
Z.  (d) For all possible values u of the vector U 
the function e(t, u) may be represented in the region 
of observation T by an expansion in characteristic 
functions of the random function X. 
Condition (c) is sufficient for the existence of a non- 
random operator A such that the estimate (Eq 1.5) 
Satisfies the condition of the optimum (Eq 1.3). This 
condition poses certain restrictions on the class of 
functions 9, «p and to which the present method is 
applicable. In the majority of practical cases this 
condition, as well as the others, is satisfied. 
2. Method of solution of the problem posed. After 
deriving the method the author concludes that it is 
applicable to certain problems in which the noise is non- 
additive and has a non-normal distribution. It is also 
applicable to certain problems in which the vector U 
Card has an infinite (denumerable) set of components, 
L/ & 3. Convergence of the process. In this section the author 
demonstrates convergence of various integrals and series 
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employed in the derivation of section 2. 

4, Examples of application of the method. Five examples 
are considered. 

5. Conelusion. The algorithm given by the method may be 
used for the numerical determination of an approximate 
optimal estimate of the signal using digital computers. 
The development of compact high-speed computers will 
permit the construction of real systems employing 
numerical procedures. The basic difficulty in the 
practical realisation of optimal systems is usually the 
absence of information on the a priori distribution of 
signal parameters, i.e. the probability density f (u). 
The above method for estimating the vector U in each 
operating cycle of the system and for constructing the 
estimate of probability density f (u) from estimates of 
the vector U obtained during the preceding cycles of 
system operation enables this difficulty to be overcome. 
This gives "learning" systems, which will approach closer 
and closer to the optimal system in each cycle of operation. 
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{Transactions of the International Federation of Automatic Control, 

1st International Congress, Moscow, 1960} Trudy I Mezhdunarodnoga kon- 

gressa Mezhdunarodnoi federatsii po avtomaticheskomu upravleniiu. Mo- 

skva, Izd-vo Akad. nauk SSSR. Vol.2. [Theory of discrete systems, 

optimal systems, and adaptive automatic control systems] Teoriia diskret~ 

nykh, optimal’nykh i gamonastraivaiushchikhsia sistem. 1961. 996 pe 
(MIRA 14:9) 

1. International Federation of Automatic Control, 1st International 

Congress, Moscow, 1960. 26 Chlen-korrespondent AN SSSR (for Sotskov) 

(Automatic control) 
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TITLS: an efficient method of determining the Beyer solution 


SOURCE: Conference on Information Theory, Statistical Decision 
Functions, Random Processes. 2d, Prague, 1959- 
Pransactions. Prague, Czsl. Academy of Sciences, 1960. 8453p. + 


piblio. 531-540 


Text: An efficient Beyer solution to the following problem is 

determined for the case where the observable and estimable random 
functions depend on a random vector U with a finite number of dimensions. 
The vest estimate W'(s), séS of the random, functions W(s) has to be 

determined according to the Beyer criterion. The "loss function" 

r(W,¥*) is a given function, or @ functional of W and wt, Z(t), teT is 

_an observable random function. 2(t) = 4(%,U)+x(t), w(s) = o(8,0,Y(s)) is 
valid. (t,v) and y(s,u,y) are given functions. The random vector U 
with a finite number of dimensions is characterized by the "probability 

Measure" Pat The determination of the Beyer solution reduces to the 
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determination of the operator A in we =< az. W" has to be determined from 
the results of the observation of the random function 2. The 
mathematical expectation values X and Y can be set equal to zero without 
loss of generality. ‘The linear functionals =l(1') satisfy the conditions 
i 


Mz, = 8, (2,2) 7. 


and a(t) = a OPK At, 7), 
; (2.3). 


Dy is the dispersion of tne random quantities Vj), and kK (t,7) isa 
correlation function of the random functions. The points x and y are 
points contained in the set A. The algorithm found here for obtaining 
tne Beyer solution can be applied also if some or all components of the 
vector U are not random quantities but merely unknown quantities. A 
sequence of estimates ee (which minimize an integral of type 
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IZ, W*) = fr(pla, u, AWS — ou), WW) x 
R 
x exp (L(u) Z — }8{u)} dP, - (2.17)) 


converges towards W. The optimal estimate of Wis a function of. the t 
variable s and the random quantities Ho: o.must be determined by directly \ 


minimizing an integral. If Yana q are linear with respect to U, then the 
vector A of the Beyer solution is a linear operator. The case with 
non-random vector U witn any component is the limiting case of the normal 
distribution of U if the dispersion of its components increases without 
limitation. The present method of determining the Beyer solution is 
sufficiently general and solves various problems of the optimal 
observation and reproduction of signals in the presence of interferences. 
ASSOCIATION: aAkademiya nauk SSSR. Institut avtomatiki i telemekhaniki 
(Academy of Sciences USSR, Institute of Automation and 
Telemechanics) 
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Pugachev, V.S- (USSR) 


A method of determining the optimum system with 2 
nen-linear dependence of the observed function on 
the signal parameters 


International Federation of Automatic Gontrol. 1st 

Congress. Moscow, 1960. Statisticheskiye metody issle- 
dovaniya. Teoriya struktur, modelirovaniyé, terminolo- 
giya, obrazovaniye> Moscow, Izd-vo AN SSSR 1961, 29-39 


TEXT: In an earlier paper (Ref. 53 Doklad na 2-y Prazhskoy Konfe- 
rentsi1 po teorii informatsii (Paper Read at 2nd Prague Conference 
on the Information Theory) 1959), the author gave a method of de- 

termining the optimum estimate of w* of the signal W from a given 

realization of observed function 2 for the case when 


a(t) = p(t, U) + X(t) (2.1) 
w(t) = W(t, U; Y(t)), 
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where Wt, U) = given function of time t and a random parameter U; 
W(t, U, Y(t)) = aiso a given function of t, U and of a random func- 
zion Y(t); X(t) = a certain random function, representing tne sum 
of an "irregular" random part of the signal contained in Z and 
noise, the random vector function [x(t)>. ¥(t)] having a normal dis- 
tribution and being independent of the random vector U. In the pré- 


sent article the author considers determining the optimum system 
from the criterion of the probability minimum that the error will 
exceed certain given limits, 1.¢. the case when the system has to 
determine the scalar parameter of the signal U,; so that W= U, W*= 
. U*. Such a system is shown to be equal to a system for determin- 
ing a two-dimensional parameter of the signai, optimum from t 

view point of minimum probability of the modulus cf error exceeding 
a given lower end value a of the admissible error range: Tne method 
ef Ref. 5 (Op-cit.) results in the following algorithn, according 
to which the optimum system reproduces w* of signal W from @ given 
realization of input function Z: 1) Linear operators a(o) and L(x) 
have to be determined. These operators must satisfy 


OK (te t) = Ky (8s t), (s€7) 


A . 
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Liul koe 4) = o(t, u)y (SET), (2.4) 


where K (ty t) = the correlation functions of random function X 
(Ky, (8) t)) = the mutual correlation function of random functions 


Y and X; T = the interval of time during which function 2 is app- 
liea@ to the input of the optimum system; 8 = instant of ending the 
observation of function Zs. 2) Functions (2a) have to be determined; 
3) Function w*(t) has to be found so that it satisfies for the ni-~ 
nimum of integral 

co 


1(2, W) = \ r(Y(s, Us nbz ~ w(u))> Ww) x f(u)exp {L(u)Z 2 
3) 


-4 p(u)} du (2.10) 


for a given realization of function z, function f(u) representing 
the probability density of random vector U. To solve the problem of 
signal detection in the presence of noise, the above algorithm may 
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be used assuming 


0 for W 
r(W, W*) = 1 for W 
. x for W 


where J is unity in the case of the criterion of an "ideal obser- 
ver" and an indetermined parameter in the case of the Neuman-Pear- 
son criterion. The basic difficulty in using the above algorithm 
for designing real systems in the absence of knowledge of the 
apriori probability density of the signal parameters f(u). This dif- 
ficuity may be overcome using the sane algorithm for determining 
the evaluation of probability density f(u). As a result, a system 
4g obtained which will store the experiment and with every cycle 
approaches nearer and nearer to the optimal, i.e: the self-teaching 
system. Such a system is designed by applying the above algorithm 
to every step of the system operation. It 1s stated in conciusion 
that the suggested method ot determining an optimum system is quite 
universal and makes it possible to determine with great efficiency 
the algorithms of optimum systems designed for detecting and repro- 
ducing signals in the presence of noise. The method is easily adop- 
Card 4/3 


0, Wee or £0, >, 
0, Wc, (6.1) 
Us W > Cs; 
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ted in cases when noise is non-additive and not normal and may be 
used for a real system design provided the designer has fast compu— 
ters at his disposal. The method defines also the limit theoretical 
possibilities of systems for given conditions. A discussion follow- 
ed, in which the following took part: V.S. Pugachev (USSR) and G.P. 
Tartakovskiy (USSR). There are 1 figure and 11 references: 6 Soviet— 
bloc and 5 non-Soviet-bloc. The 4 most recent references to the 
English-language publications read as follows: D. Middleton, Journ. 


Appl. PhySe, Ve 24, 1953; D. van Meter and D. Middleton, Trans. IRE 
PGIT-4, 1954; D. Middleton and D. Van-Meter, Journ. Soc. Indust. ‘ 
Appl. Math., vs 3, 19555 Vs 4, 1956; K. Winkelbaner, Trans. I. Pra- 
gue conf. Inform. theory; 1956. 
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Use of the theory of Markov's processes in the analysis of the 

accuracy of automatic control systems. Izv. AN SSoR. Otd. tekh. 

nauk. Energ. i avtom. no.3:46-57 My=Je "61. (HIRA 14:7) 
(Automatic control) 
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The theery of detection and estimation... 


and the set of values on whish they are to be represented by the 
sanonical expansions constitutes a regicn er finite set cf regions, 
the sclution leads to & system of homogeneous linear integral 
equations. Tt is stated that the following propositions can be 
demonstrated »b* standard prosedures of the theory ef Linear 
integral equations with symmetrical kernel. If the system of 
eharacterisatic functions of the kernels is complete, ail 
~haracteristic values are fanite, real and non-negativ?o For © 
kernels there is at least one reak solution for eath sharas 
value. The soilutions corresponding to differant sharatter: 
yalues are orthogonal, if several linearly andependent 301 
correspond to 4 given tharacteristi+ yalue they can be 
erthogenelized by standard methoedso The article does not 
investigate the question of the existences of sharacteriatit 
functions, buat it ig stated that in many tases of practical 
impertan?e they do exist, such as in the case cf stationary random 
funttiong, An example is given ef two staticnary random functicns 

ef a scalar yariable having rational spectral densities. Thré ea 
article then passes te sonsidsration af the preblem of deterting @ ~ 
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PUGACHEV, Vladimir Semenovich; SOBOLEV, O.K., red.; MURASHOVA, N.Ya., 
tekhn. red. 


[Theory of rendom functions and its application to problems of 

automatic control]Teoriia sluchainykh funktsii i ee primenenie 

k zodacham avtomaticheskogo upravleniia. Izd.3., ispr. Mo- 

skva, Fizmatgiz, 1962. €83 pe (MIRA 15:12) 
(Automatic control) (Functions) 
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Decision Functions and Random Processes, Liblice, Crechoslovekia, 4-14 June 1962. 
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| AUTHOR: achev, Vs. Se 


_ TITLE: Methods for the solution of systems of integral equations encountered - 
in determining optamet multidimensional systems 1 


PERIODICAL: Referativnyy zhurnal, Avtomatika, telemekhanika i vychislitelnaya ee 
tekhnika, noo 4, 1963, 43, abstract 44270 (Tr. VI_Vses. soveshchaniya ei 
po toerii veroyatnosti imaten. statistike, 1960; erie a Gose izd- oe 
vo polit. i nauchn. LitSSR, 1962, 233-237) 


a TEXT: A solution is derived for systems of linear integral equations of the 
first type which determine the weight functions of an optimal system in a class of 
linear systems, according to the criterion of the minimum of the average square 

errore The solution is given for two examples: 1. where the memory of the system os8 
- coincides with the full time of its operation, while interference can be represented 


‘ in the form: 
X(t) = S w(t, 7 day (7) (1). 
ty , 
Here, Y¥(7’) is a vector random fuistnen: the components of which are mutually 
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‘uncorrelated; 2. the time of operation is equal to infinity, while the components 
-of the vector random function X(t) are stationary and stationary~bound by the random 
functions; 3. when the memory of the system is less than the full time of its overa- 

tion. The author also gives algorithms for solving integral equations for the more . 
“general case, in which the matrix of the weight functions W in (1) is determined by - 
qa system of linear differential equations. There is a bibliography of 19 items. 

I. P. 


_[Rostracter's note: Complete translation/ . 
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SERGEYEV, Vladimir Ivanovich; PUGACHEV, V.S., doktor tekhn nauk, 
prof., retsenzent; LYUBATOV, Yu.V., kand. tekhn-nauk, 
dots., retsenzent; KOTOV, V.A., red.izd-va; GUSEVA, A.P., 
tekhn. red. Eee 


[Fundamentals of the instrument accuracy of electromechanical 

networks; supplementary to regulation and control devices] Os- 

novy instrumental'noi tochnosti elektromekhanicheskikh tsepei 

v prilozhenii k priboram upravleniia 1 kontrolia. Moskva, 

Izd-vo Akad. nauk SSSR, 1963. 214 p. (MIRA 16:7) 
(Electronic control) 
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Pugachev, V, S35 Kazakov, I. YE.; Gledkov, D. 1.3 YEvlanov, L. Oo; 
Mal'chikov, S. Ve; “dshakov, A. F.; Sedov, V. D.3 Sokolov, V. Ie 


Principles of automatic control (Osnovy* avtomaticheskogo upravieniya), Moscow, 
Fizmatgiz, 1963, 646 p. illus., biblio., index. 15,000 copies printed. 


TOPIC TAGS: automation, automatic control, linear control system, nonlinear 
control system . 
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Effect of prolonged use of phthivazide on thiamine metabolism 
in experimental tuberculosis. Probl. tub. 4] no.6:82-86 (RRA 7:9) 


- Iv kafedry ftizlatril (sav. ~ prof. Ye.D. Petrov) Kiyévakogo 


_dinet itétecusovershanatyovantya vrachey i biokhimicheskoy laboratorii 
(zav. — starshiy nauchnyy sotrudnik 2.M.Izabolinskaya) Ukrainskogo 
instituta tuberkuleza i grudnoy khirurgii. 
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Effect of prolonged administration of streptomycin and phthivazide 
on the thiamine content of rabbit tissue end its exeretion in the 
urine. Ukr. bickhlm. zhur. 35 noels63~71 '63 (MIRA 1725) 


1. F.G. Yanovsky Uxralnien institute of Tuberculosis and Thoracic 
Surgerye 
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1. The 1st Therapeutical Clinic and Biochemical Laboratory of the 
F.G.Yanovskiy Ukrainian Institute of Tuberculosis. 
(‘TUBERCULOSIS ) (THIAMINE) 


= a z 7 
SCEAIZR HUVEC Te Ieee er SSSR iS Es at Ae OA ER Nee NP ANT es gee 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343530007-5" 


"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343530007-5 


PUGACHEV, Ya.I. 

a 
Correct forms of solutions of Einstein's formulae, Izv.vys.ucheb.zav.; 
fiz. no.l:31-34 '6l. (RA 14:7) 
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(Equations——Numerical solutions) (Relativity) 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343530007-5" 


PUGACHEV, Ya.I. 


Mikhail Vasil" evich Lomonosov; on the 250th anniversary of his birth. 
Izv.vys.ucheb.zav.; pishch. tekh. no.6:7=10 '61. (MIRA 15:2) 
(Lomonosov, Mikhail Vasil'evich,1711-1765) 


APPROVED FOR RELEASE: 06/15/2000 


CIA-RDP86-00513R001343530007-5" 


"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343530007-5 


69165 
3/139/59/000/06/023/034 
24,4200 £032/B114 


AUTHOR: Pugachev, Ya,J, | 
Reus pent ip $2BAPU IFIED EA VOLEE LL A p - y 
TITLE: “fhe tise of a Flat Space in the Gravitational Field Theory 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 
1959, Nr 6, pp 152-161 (USSR) 


ABSTRACT: In addition to the required Riemann space a second known 
Space is introduced into the theory of relativity. Both 
Spaces are considered in terms of the same coordinates. 

A number of tensors and tensor relationships are obtained 
which are not possible in the usual theory. In 
particular, it is possible to separate out from the total 
field both the gravitational field, which has a tensor 
character, and the noncovariant field of inertial forces 
which appears as a result of the transformation of 
coordinates. If the auxiliary space is taken to be flat, 
then many of the relationships are considerably simplified. 
The problem of the choice of the coordinates. is considered, 
and a general tensor expression for additional conditions 
to the basic field equation is obtained, including a 
number of differential identities. Of the two spaces 
which take part in the theory, only one can be identified 14 
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The Use of a Flat Space in the Gravitational Field Theory 


with the real "physical" space. The other space must be 
looked upon as-an abstract configuration space. 
Equally, it cannot be determined whether the transfor- 
mation of the flat space into the Riemann space by 
introducing gravitational field sources is a real process. 
In other words, the general theory of relativity can be 
interpreted with the aid of the two-metric formalism as 
the theory of gravitation in a flat space. Since the 
introduction of a second space does not involve the use 
of any new mathematical apparatus, or any new physical 
assumptions, it follows that the well-known results of 
the theory of relativity (astronomical effects, etc.) 
remain unaltered. It is therefore impossible to determine 
whether the real space-time centinuum is flat or curved. : 
Card There are & references, of whicn 3 are Soviet, 1 English, 
2/2 1 German, 1 a Russian translation from English andl a 
Russian translation from German. 
ASSOCIATION: Krasnodarskiy institut pishchevoy promyshlennosti 
(Krasnodar Institute of the Food Industry) 
SUBMITTED: Novembsr 13. 1958 
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Generalized Lorentz conditions for a spherically near 
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1. Krasnodarskiy politekhnicheskiy institut. 
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Application of two-dimensional space to the gravitational 
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(MIRA 13:6) 
1. Krasnodarskiy institut pishchavoy promyshlennosti. 
(Gravitation) 
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Motion of a test particle in a conformally flat space. Izv.vys. 
ucheb.zav.;fiz. no.l:45-47 '62. (MIRA 15:6) 


1. Krasnodarskiy institut pishchevoy promyshlennosti. 
(Kinematics 
(Spaces, Generalized) 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343530007-5" 


CIA-RDP86-00513R001343530007-5 


"APPROVED FOR RELEASE: 06/15/2000 


PUGACHEV, YA, I. 


"A Closed System of Equations of Gravitation of the 
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{Dissertation for the Degree of Candidate in Physical and Mathematical 
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lugachev, Ya.I. 


Matdien of a tent particle in a confornaliy plane space 


isvestiya vysshiki uchebnykh zavedeniy, 
. : ey waned i, 
Favika, mowd, dou, 5-7 


In a previous paper the author studied Einstein's 
equations, using the conrormal correspondence between the 
required (Riemann) and the given (plane) space for which the 
metrics ds and dS are related by ds = ydS, where ¢ is a 


funetion whieh depends on all the four coordinates. In WAN 
_ , : ; 7 ; 2 L 
a uniform distribution of matter in space one can 
@xact solution by diirect integration. it was 


solution was not consistent with the current 
expanding-und csé@ theory. in the present paper, an analysis of 
the motion of a test particle, based on an exact solution of the 
equations of motion, is said to throw doubt on the expansion 
hypothesis, Yet is assured that the particle moves in the 
gravitational field along the geodesic 
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and it is shown that the observed particle velocity is the same 
in both spaces. It follows that measurements of real velocities 
cannot be used as a deciding criterion for the determination of 
the real character of the Space-time continuum. This result ; 
holds for any distribution of gravitational-field sources. it is 
also shown that the three-dimensional velocity of the test 
particle is in general independent of the Sravitational field, if 
it is described with the aid of a contormally-plane Space, It is 
concluded that cither the use of the conformal representation in 
the study of the gravitational field on cosmic scale is 
unjustified, or Hubble's effect is not associated with a real 
recession of galaxies, 

ASSOCIATION: Krasnodarskiy institut pisnchevoy promyshlennosti 
Card 2/2 (Krasnordar Institute of the Food Industry) 
SUBMITTED: November 14, 1960 
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“the gravitational field of a point cates, the atestromigs. 
netic field of which is determined by equatioas of linear - Bah PoP oe a? 
“electrodynamics with higher derivatives, is toyestigated. arr 
Asa rule, the igravitat{onal field fs found to be divergent, ant 
both the masa mand charge ¢ “of the particle are introduced, 


fate the theory as integration cc Independent cf each . ~ 
other. The reguiar solution can only be obtained 1 when & 
definite relationship exists between m and ey: Unlike in the 
special theory of relativity, the mass cannot be of vlectro- 
magnetic origia only. Its gravitational put is found to be * 
wl, ee ‘and cannot be neglected evea in the firut _ : 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343530007-5" 


cAPEROVED FOR RELEASE: 06/15/2000 


CIA-RDP86-00513R001343530007-5 


69433 
5 /139/60/000/01/007/0%1 
3,19900 £032/E414 


AUTHOR: Pugachev. Ya... 


TITLE: Conformal Representation in the General Theory of 
Relativity and Certain Problems in Cosmology 
\ \W 
PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 
1960, Nr 1, pp 46-53 (USSR) 


ABSTRACT 3 Among various additional assumptions used in the 
solution of Einstein's equations (spherical symmetry; 
weak field. static contents etc) the assumption that 

there is a conformal correspondence between the flat 
(Euclidean) space without gravitational field sources 
and the real (Riemann) space~time occupies an 
important place: This hypothesis: which was first put 
forward by Friedmann (Ref 1), leads to the well-known 
solution which forms the basis of the so-called 
expanding univers? theory. From the cosmological 
point of view. the main result of the expanding 
universe theory is that the world is finite in space 
and time. A similar conclusion is reached on the basis 
Card 1/5 of other assumptions. ©€§ the introduction into the UY 
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gravitational equation of a cosmological term. 
Modern modifications of the theory often include the 
suggestion of continusus creation of matter and energy. 
The conformal correspondence assumption leads to the 
result that the gravitational equations of the general 
theory of relativity degenerate into a general scalar 
equation (Eq 2.10) independently of the nature and the 
distribution of the sources of the gravitational field. 
Thus the use of conformal representation reduces to the 
replacement of a tensor field by the scalar field. if 
the metric given by Eq(i.1) 1s used to solve the static 
and spherically symmetric Schwarzschild problem, then 
the classical equations of motion are obtained for a 
test body; and astrenomical effects of the theory of 
relativity are not explained. There are also 
considerable differences in the case of gravitational © 
Card 2/5 waves. As is well known, in the usual formulation of 
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the problem, gravitational waves are certain to appear 
only in the linear weak field approximation. Recent 
work (Papapetrou. Ref 11) has shown that travelling 
gravitational waves are not possible in the general 
theory of relativity. Conversely, the conformal 
representation hypothesis leads directly to the wave 
equation given by Eq (2.10). The latter equation is 
rigorous and the most general within the framework of 
this hypothesis, If it is assumed that the 
distribution of matter in space is uniform, this 
equation is an exact solution which describes a set 

of plane waves. The velocity and direction of 
propagation of these waves are indeterminate since they 
depend on the choice of the wave vector k,. If one 
uses the assumption that space is isotropic, which 
follows from the very formulation of the problem, one 
may assume that all the directions of the vector k, 
are equally probable, In that case all space may be YO 
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of the above period (approximately 2 x 1010 light years) 
cannot be detected by astronomical observations. 
Similarly. causally connected events 2 x 1010 years 
apart are separated by the barrier gh = O. There 


are 11 references, 6 of which are Soviet and 5 German. 


Krasnodarskiy institut pishchevoy promyshlennosti 
(Krasnodar Institute of the Food Industry) We 


March 24, 1959 
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likened to a liquid of infinite dimensions in which 

standing waves are set up along mutually perpendicular 

directions ("gravitational strata"), The dimension of 

a single "cell" in such a periodic structure is equal, 

to within an order of magnitude, to the dimensions of the 

"whole" closed world which is obtained in the various 

modifications of the general theory of relativity. 

There is an analegous correspondence between the 

period of changes in the metric properties at a fixed 

point and the "Lifetime" of the universe, independently 

of assumptions about the direction of the vector k 

In fact, the space periodicity is found to be of the 

order of 4% x 1010 light years and the lifetime is 

& x 1010 years (mean density of matter is assumed to 

be 4 x 10729 g/cm? ), Observers located in different 

cells cannot exchange signals since they are separated 

by a region of space with gix~ =O. It follows that 
Card 4/5 material objects at a distance greater than one half 4 
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‘Using the covariant harmonic condition of De Donder-Fok 


By (V deep) = 0, 


"desde to a set of cattorgntiat equations in r,Q, g and t, the first of which is 


2 wriny—ri(t et) 20! 


‘which, for J = 1 and the Schwartzchild ian fp = £, "1, leads to a solution | : 


different from that given by Schwartzchild, It is shown that the general covariant 
_formulation of subsidiary conditions emphasizes the independence of the subsidiary 
conditions from the coordinate system selected and makes the classical ‘ 
Schwarztchild solution comparable to the hormonic condition of De Donder-Foke 
Orig. art. has: 20 equations. 
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'ABSTRACT: This isa continuation of earlier work by the author 
(Izv. vuzov SSSR, Fizika, no. 1, 46, 1960), where an exact solution 
lof Einstein's equations was obtained byusing the conformal corres- 
‘pondence between the sought Riemannian and known flat spaces, and by © 
‘assuming uniform distribution of matter in the universe. In the 
‘present article the author develops an approximate theory of the red | 
shift of spectral lines for the gravitational field described by the be 


meen anne oo pe ee re oo ete 


i 
| cara. _./2_ 2. 


A . 
PPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343530007-5" 


"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001343530007-5 


a me SL EP eA eR ET = 
Fy gn tw Se Fee eae re eee Ie ‘ BEB Ere TE Be as, es ER oe Fj ET eS See 


oa - eo Series A TERR 


-L 22456-66 ae 
ACC NR: AP6009144 Of 
conformally-flat space. This phenomenon is interpreted as being the ee 
consequence of different values of the gravitational potential in dif}; 
ferent points of the field, and is not connected with the real : 
Imotion of the radiating bodies. The analysis not only confirms all 
the results of the theory of the expanding universe, but leads to 

-- {some new results. For example, the numerical value and even the sign 
lof the Hubble coefficient can depend on,-the coordinates of the ob- — 

‘server and of the observed object, and also on the direction of the . 

__ | line joining them. An analysis of this dependence would make it pos- 
1 g4ble in principle to determine the position of the observer relative. 
.., {to the’ spatial node of the metric wave. ~A lower limit of 1.3.x 0. 

; J10t° years is obtained for the. epoch on the -basisof. the calculation 

-lI¢ 4s concluded that the inhomogeneity of the gravitational field; 
defined by the conformally-flat: space, is in some. disagreement with | BS 

- \|the initial premise that the matter is uniformly distributed, although 
this does greatly affect the results. Furthermore, the results of. -: 
‘the present paper can be used as an additional explanation of the - 
|Hubble effect. Orig. art. has: 16 formulas. : 
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ABSTRACT: The feasibility of using paint-and-varnish protective coatings in units 
where water is boiled at reduced pressure at 45-50°C was studied by testing a series 
of paint-and-varnish coating systems in a vacuum boiler containing sea water. At the 
pressure in the evaporator (40 mm He), sea water bc*led at 45°C. A large number of 
painteand-varnish materials were tested by being deposited on St. 3 steel specimens 
which were placed in sea water in the evaporator, and kept there for 2700 hr (some of 
them for 300 hr in boiling water). The highest resistance was exhibited by coatings 
based on "li uid Y NairitPhot- and cold-cured epoxy /éoatings deposited on a sinc epoxy 
protective primer, and also coatings consisting of a mixture of epoxy resins and 
Kuzbass varnish or coal pitch. Orig. art. has: 2 figures and 2 tables. 
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